De novo sulfation of L-tyrosine in HepG2 human hepatoma cells and its possible functional implication.
HepG2 human hepatoma cells, labeled with [35S]sulfate in the presence of 10-30 micrograms/ml of cycloheximide, released up to 64% of the amount of free tyrosine-O-[35S]sulfate produced and released by cells labeled in the absence of cycloheximide. A time-course study revealed that, in cells incubated in medium containing [3H]tyrosine, free [3H]tyrosine-O-sulfate was produced within 5 min of incubation, whereas no [3H]tyrosine-sulfated proteins were detected until 20 min after the incubation had begun. Using 3'-phosphoadenosine, 5'-phospho[35S]sulfate as the sulfate donor, HepG2 cell homogenate was shown to contain enzymic activity catalyzing the sulfation of L-tyrosine with the formation of tyrosine-O-[35S]sulfate. Upon subcellular fractionation, the majority of the enzyme activity was found in the cytosolic fraction. The enzyme, designated tyrosine sulfotransferase, displayed the optimum activity at pH 8.0 in the presence of 10 mM Mn2+. Under optimum conditions, the apparent Km of the enzyme for L-tyrosine, at 4.5-microM concentration of 3'-phosphoadenosine, 5'-phosphosulfate, was determined to be 1.95 mM, while that for 3'-phosphoadenosine, 5'-phosphosulfate, at 1 mM L-tyrosine concentration, was 8.3 microM. The Vmax determined under these conditions was 1.05 pmol.min-1.mg protein-1. A tyrosine-dependence study showed that, for cells labeled with [35S]sulfate, the production and release of free tyrosine-O-[35S]sulfate appeared to proceed actively and increase proportionally to the L-tyrosine concentration when it was raised above a threshold level in the culture medium. These results may imply a possible involvement of sulfation in removing excess intracellular L-tyrosine.